as a model for inactivation study of the enteric viruses. Since then, the phage f2 has been used by many researchers (5, 21, 22, 28) for the study of inactivation kinetics and inactivation mechanisms using various disinfecting agents. Hsu et a k (9) showed that the phage f2 RNA and poliovirus RNA were resistant to iodination and that inactivation of both f2 and poliovirus were inhibited by increasing iodide ion concentration.
INTRODUCTION
Iodine functioned through iodination of the ami no acid tyrosine in the protein moiety of the phage with almost no effect on the nucleic acid.
The inactivation mechanism of ozone has been only partially studied for viruses and bacteria. Using ozone in secondary effluent Pavoni et al. (22) reported that the mechanism of destruction of f2 phage and bacteria was probably oxidative. Riesser et a]^ (26) reported that the protein capsid of poliovirus type 2 was damaged by ozonation so that uptake into the susceptible cells was inhibited. Damage of the viral protein coat was also demonstrated by DeMik and DeGroot (6), when the bacteriophage 0X 174 was exposed to air containing ozone. They also observed breaks in the phage DMA. Christensen and Giese (4) reported that the effect of ozone on nucleic acid was ascribed to its action on the purines and pyri midines, each of which appeared to be affected. In studies by Prat et afL (24) and Scott (27) using E_. coli DNA, the pyrimidine base was modified by ozonation, with thymine reacting with ozone more sensitively than cytosine and uracil These reports provide limited information on the mechanisms of ozone inactivation of viruses.
OBJECTIVE
I t was the objective of this research to determine the ozone inact vation mechanism for viruses in water Two bacteriophages, the f2 RNA containing virus and the T4 DNA containing virus were used as models. The tritiated phages were isolated by the method of Yamamoto and Alberts (36) using polyethylene glycol 6,000. They were further purified by ultracentrifugation on cesium chloride, dialyzed, and stored in the manner previously described.
MATERIALS AND METHODS

Preparation, purification, and t i t r a t i o n of viruses
Preparation and assay of infectious nucleic acid
Infectious RNA was prepared from the bacteriophage f2 with the phenol method described by Hofschneider and Deli us (8) The RNA isolated from 2 ml of the tritiated f2 was diluted to 2 ml with cold sterile triple distilled water The RNA to be treated with ozone was subsequently extracted six times with 2 ml of ethyl ether to remove traces of phenol After the final extraction, the residual ether was removed by bubbling with nitrogen gas. All of the RNA preparation procedures were carried out in an ice bucket.
The infectivity of the f2 control and ozone treated RNA and the DNA recovered from the T4 samples was assayed using freshly prepared sphero plasts of their respective hosts by the method described by Hofschneider and Deli us (8) .
Ozonation procedures
The ozonation system used in this study is shown in Figure 1 
RESULTS f2 bacteriophage
The ozone inactivation kinetics of bacteriophage f2 are shown in Table 1 The phage samples adsorbed to the host bacteria were stained with 2% uranyl acetate. The control sample showed that almost all of the phage were intact and that many of them adsorbed to the host pi 1i A few of them are seen partially damaged. Some of the lightly treated phage were still intact and adsorbed to the pili, but others were broken down to larger pieces of protein capsid. Most of the heavily treated phage were broken down to many subunits of the capsid, and only a few of them can be seen intact and adsorbed to the pili or unadsorbed. Many subunits (arrows) of the protein capsid are seen all over the grid. Bars -0.1 ym. 
RNA from inactivated virus Inactivated at same rate
Inhibited
as whole phage at pH 5.5, 7.5 and 10.5. Naked RNA inactivated at same rate as whole phage at pH 5.5 and 7.5 but much faster at 10.6 than 10.5.
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(2) The RNA from the f2 bacteriophage is at least partially inacti vated before its release from the capsid. The rate of this inactivation is slower than the whole phage but faster than naked RNA exposed to ozone.
(3) DNA released from the T4 bacteriophage is rapidly inactivated by ozone at about the same rate as the intact phage.
